
PLATEAIJ ENGINEERING, INC.
Consultlng Clvll Englnecte

A4O ROOD AVENUE
GRAND JUNCTION. COT,ORADO. A1601

(30i|) 246.1310

Iloriember L4, ].'978

A11ied l,lission Oi1 Carpany
c/o Dr. Robert Young
612 Rico Cor:rt
Grand Junction, CO 81501

Dear Dr. Young:

Attached is my retrnrt on tlre nine waste disdrarrge of tlre Vanadir-rn
Qr:een l4ire, San Juan County, Utah.

As a result of the exterrsive testi-ng, r^E reccrnerd an Annrnir-rn
Hydroxide - Ferric Sulphate precipitalion procress for nanoving ttre toxic
pollutants. Because of the eleense in'voIrrcd, ve did not carr? the testing
far enough to ccnpletely define the optimr-un dosage, nor to test for radiun
renpval. Ihe literature rerrcals tlnt at least 90t rensval of radi-r:rn can
be ocpected.

Ttp use of a chenr:i-cal feeder for the Ferric Sulphate is reccnnerded,
but a hcne made feeder using a steel dn-un and petcock feeder will probably
suffice' altlough tie anrcunt of chernical used cannot be as closely ontrolled.
It is also reccnnerded ttnt tlre Annoniun Hydroxide be pr:rchased in 100 lb.
bottles under pressure, hftictr requiqes only a regulator and injector feeder.
A standard platform scale can be used to rrcnitor the rate of feed.

A detention pond of srnller size r^rculd be adeglrate pr.ovided sone
recirculation by air pressure or puping was p:rovided. Thsefore, the pond
size was increased in the belief that a few cr:bic yards of er<cavation was
less orpensirre tlnn tlre r.ecirctrlation reguired. Ttre lorger precipitation
tjrre is calculated to be adequate, even wtren the pond is partially fiIIed
witkr precipitate.

It has been a pleasure to do this r,ork for you, and rae appreciate tlre
opportrrnity to sel:ve you.

Very truly yours,

721,a,/J&^pt*X
Ed!,rard F. Carpenter, P.E.
Utatr Professional Engineer Nc. 4000

nov 2? 1978
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Vanadiun Queen Itline - Water Discharge

lhis offic€ wEls reqr:ested by Dr. bbert G. Yor,urg in early Septernber , L978,

to inrzestigate the mine water disctrarge frcnr ttre Vanadir-un Oreen l"lire, San Juan

6*ty, Utah. This has been done by:

a. Visit to rnine, taking sarples of tlre disctrarge ard nraking a topograptdc

suryey of the site of a lnssible b:eatrrent pond.

b. Researching the literature for alternate treatnent nethods and tleir
applicability.

Iaboratory q,ork to veriflz tseatnent prccess.

Prepare prelimitrarl ost eslimate of treatnen't and resource recoveqf.

P:epare conclusions and reccnnerdations.

c.

d.

e.

I. The Vanadir-un Queen l,line is located in San Juan Cor:nty, Utah in Section 29,

"GQ.r- luBr.-..
Ttornship 28 Soutlr, Range 7 East, Uinta Base and l,bridian, at elevation 6,780,

drairing to a souttr-flcnuing internittent tributarlz of La Sa1J€ Creek, in t]re

Dolores Rirrcr Basil.

A water d5-scharge frcm tte mine flcrss westerly over the edge of t}te rnine Errea,

along and orzer the tailings pile to the stream bed, app::oxlmately I5O feet belornr

the rdre nputh. Ttre ftcntr of discharge was neasr:red several Lirres, ttre average of

neasurslents beilg 2.7 gallons per rninute (.006 c.f.s.). ttre PH was neasur:ed

at 8.4.

The topographic su:rrey strows tlre p::oper relationship betioeen land features

and shows a potential site for treatnent facilities south of tlre tailings pile.



-2-

The water sanple was delirrered to Technology l,lanagorent, Inc., lb. Carlon

C. Chanbers, P.E., Consul-ting Ctrenical Brgireer, for testing and advise on proper

treatrnent nethods.

II. Research and Laboratorlz lVork - t"lr, Oeambers tested the sanple and generally

rrcrified the State Heal-th Deparbrent analysis of toxic potlutants. His searctr

of ttre tectrnical literature shoved tl:at a Barir-un Ctrloride precipitation process

was the npst w-idely accepted. His prelirninarlz report, dated Septernber 22, L978,

is attached.

After sutrnitti-rrg ttr-is report, a conference with Dr. Robert Young suggested ' 1

that an alternate process using Annoniun Hydroxide might offer better results

in renpval of rad.iun, rnilrich tte State Health Departnent ind.icated was the nost

criLical toxic. Accordingly, Dr. Yor:ng provided a l0-galton sanple of discharge

and a series of tests r,rere perforned using Annonir-rn Hydroxide - Ferric Sulphate

precipitation process. Ttris process aplEars to be as effective as the Bariun

Chl-oride process with respect to all of tLre pollut-ants except radir.un, whidr

required a p*I rnanipulation ttlat appeared to present scne practical difficulties
irt the olnraLion of the Barir-un process. Ttre Annrrnir.un Hydroxide - Ferric Sulphate

process is revealed in the literature t! be effective in renrcvJ-rrg radiurn and test

results shorp the effectiveness in renoving the otier toxics: uranitun, arsenic and

seleniun. Ith. Ctrambers' report dated Novernber 8, 1978, is attached.

It slrouJ-d be noted tbat tle chernical cost of the Annoniun Hydroxide - Ferric

Sulphate process is about one-third of tle chernical cost of Barirm Ctrloride pro€ss.

Si-ne the Barir-un Chloride'is itself a toxic, an e>(cess of other chernicals is

required in the effluent discLrarge to prevent furtlrer pollution. Ttre alternate

process raises the annonia level in tJre effluerrt, and if fish are present in the

receiving waters, this rnay pose a problem. Since ttre tributarlz stream is inter-

mittant, it seems Ii-kely that the hazard to 
_fish 

is rninirnal.
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The resource rec€very is estirnated as follows at tlre treatnent 1evel

reccnneryled:

kported Level Estimated Anount Recovered
Elsnent of Concrentration necoverff !4Ue per Year

Uranitun

Radiun

Arsenic

Seleniun

1.06 pgn

66 w/Li
.17 ppn

.03 ppn

l00r
908

7 .67 lbs.
295 x 106 p"

1.86 lbs.

.33 lbs.

Additionally, neasurable annrnts of Magrresir-un ard Boron r,puld also likely
be for-rrd in tlre precipitate but r^aere not tested.

Cost of chenricals for treatnent is estinrated to be up to $3 .00/day for ttre
annpnitun process and up to $7.00/day for the Bariun process. Ihe capital invest-

nent in a 48-hour retention pond and feeders for ttre cihsnicals, piping for

effl-uent and j-nfluent is attached as a Prelirninarlz Estimate of Costs. A pre-

lirninaqg desigrr is shornn on the topographic rnElp and is also attachdl.

Sunna:ry and Conclusions

I. Ttre Vanadirm O:een ltire discharges approxirnately 2.5 gpn of water

l*r-ich c.ontains pollutants not pennitted in a strean discharge.

2. Ttre pollutants can best be renorred frcm tlre d.ischarrge by a ctenical

precipitation p:rccess. ltre better of tuo vihich r,rer:e i:nvestigated is an

Annpniun Hydroxide - Ferric Sulphate proc€ss.

3. Itssling did not ccnpletely defire the optimr:nr dosage but at tlre asst:ned

dosage of 200 14rn, it appears that all of the pollutants will be renpved or

substantially reduced.
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4. Ttre annual ost fon 5 year life at 8t interest for plarrt irnest-

rerrt is 911202. fle annual crcst'for ognraLior arvl maintenarrce of the facilitlt

is $4,180

5. At present prices, it atr4nars that reoverlz of the netals precipitated

to the pond will repay a lnrCion of ttre oosLs of this arrti-polluticnr jnstallatiqt.
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9sd for hecipitatisr

2.5xL440x2 = 72O0gaL = 962ctr.ft.

Assurc 3! Sr[ilD = 320 sq.ft. €LlieEl

2' s:ldD = 481 sq.ft. = 22t x 22t x 2r rmater depth = 4' pqrd cbpth

= 1925 cu.ft. = 75 ctr.ld. excarratiqr

Cfsnical Feeder:s 1.53 lbs.rzday M3

6.0 lbs.rzdaY Fe, (SO4),

Erel-iminartz Estimate of Cost

E<cavatlqr - 100 ctr.lni. e $s.OThd

Mixing pipe - 100 fr. - 8" cMp o grz.oo/ci

Inlet nipirry - 550 ft. - 2" p\rc e $2. OOI'
rr\{vzulex Cfsnical Feeder - Sulphate-Installed

Regulator-Feeder-Amonia

5 lrrs - 8t = $Lr2u2/yr.

Pnehminary Estimate - Q>erat:ion and Maintenance

Labor - Arrcrage I hr.rZday @ $f0.00

Chsnicals

A&ninistration, ESnrts, I,britorirg, Itests, etc.

$ s00

1r200

I,100

l-,500

500

$4,800

$2,080

1,100

l,ooo

$4,180
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JOHN C. h---ItART & CO.

t

rtsLABOftATOflIIION[flAND IUN
435 NORTH AVENUE PHONE 242-7614 GRAND JUNCTION. COLORADO EI5OI

Reccivcd &,onr:

ANALYTICAL REFORT

Tcthmlogr l{erngsnent fnor

C\rtomcr No.

Drte Recoivod

tn+ /aen+garph flnOl

Drtc Rcpcted llefr, ,lrlo?8E{#*lffr

o.$ "slt , \O.ffi ' . (\-,
0rO0 t 

^,."P?t6r8 ' '\ I
3ZZ | '-

urenlrrn(U)
rrsentc(rg)
selenttrn(5e)
llnonle(r)
Dlssolved Sollds

1.05 
^s/L0.17 tl

0.00 'r
0.26 r
}Zt+ 'l
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